Inhibitors of HIV infection via the cellular CD4 receptor.
Recent advances in our understanding of cellular and molecular mechanisms of viral penetration of the target cell have provided the basis for novel chemotherapy and prophylaxis of HIV-1 infections. This knowledge has been successfully applied to the development of inhibitors that target discrete steps of the entry process. Interesting approaches for prevention of HIV-1 entry include the use of small-molecule inhibitors, natural ligands and/or monoclonal antibodies that interfere with gp120/CD4 interaction. Other compounds acting by novel mechanisms have recently been identified as anti-HIV agents and seem worthy of further preclinical development. Of particular interest in this regard are cyclotriazadisulfonamide (CADA) compounds, which down-modulate the cellular receptor, CD4. A series of analogues of 9-benzyl-3-methylene-1,5-di-p-toluenesulfonyl-1,5,9-triazacyclododecane (CADA) has been synthesized and tested for CD4 down-modulation and anti-HIV activity. Some derivatives proved to be highly effective in decreasing cellular CD4 and in acting as HIV entry inhibitors. Three-dimensional quantitative structure-activity relationship (3D-QSAR) studies correlating molecular features with potency have been used to produce a computational model. This model can be used to design more potent CD4 down-modulating drugs for HIV therapy and prophylaxis. This review summarizes the results of recent studies relating to inhibitors of HIV infection via CD4 and discusses the therapeutic potential of targeting this cellular receptor. Special attention is given to our own work on small-molecule HIV entry inhibitors endowed with CD4 down-modulating properties.